Solitary bone cysts are benign bone lesions that usually occur in the humerus, calcaneus, and femur of children and adolescents. When present in adults, they are usually diagnosed as incidental findings. In this report, we present an adult case of a solitary bone cyst of the proximal humerus with concomitant refractory stiff shoulder treated with both arthroscopic capsular release and arthroscope-assisted resection of the bone cyst. A 73-year-old woman was referred with a complaint of persistent left shoulder pain and limited range of motion. Magnetic resonance imaging showed an approximately 4.5-cm long diameter cystic bone lesion from the humeral neck to the shaft. At first, arthroscopic synovectomy and pan-capsular release were performed. Next, two 1-cm skin incisions and 8-mm drill holes into the lateral wall of the cyst were created with fluoroscopic guidance. After insertion of the arthroscope through the holes, the white membranous cyst wall was resected with a shaver until bone marrow was observed. Finally, an 8-mm cannulated hydroxyapatite pin was inserted. This is a simple technique that allows direct visualization and complete resection of the cyst wall with two small incisions. Such a technique may be superior to conventional open procedures or those under image guidance.
Introduction
Solitary or unicameral bone cysts are benign bone lesions in children and adolescents that are commonly observed in the humerus as well as the femur and the calcaneus [1] . Most patients present with pain due to pathologic or impending fractures or they can be found incidentally [2] . Solitary bone cysts in adults are rare, but are occasionally seen in elderly persons [3] . Treatment options for solitary bone cysts include careful observation, open curettage and bone grafting, steroid or autologous bone marrow injections, various methods of cyst decompression using cannulated screws or pins, and replacement of the cyst cavity using a bone substitute, such as calcium phosphate cement [4] [5] [6] . but has rarely been reported for use in treating the humerus [11] . We present an adult case of a solitary bone cyst of the proximal humerus with concomitant refractory stiff shoulder treated with arthroscopic capsular release and arthroscope-assisted resection of the bone cyst.
Case Report
A 73-year-old woman was referred to our clinic with a complaint of persistent left shoulder pain and a limited range of motion despite 3 months of conservative treatment. She had been treated with nonsteroidal anti-inflammatory medication and injection of hyaluronan, but the pain continued to worsen. From her examination, both active and passive shoulder motions were restricted at 120˚ in flexion, 90˚ in abduction, 20˚ in external rotation, and at the 5th lumber vertebra in internal rotation. Tenderness of the rotator interval was observed, but not in the lateral aspect of the humerus. There was no history of previous shoulder pain or trauma. There was no abnormality in the plain radiographs (Figure 1 ), but magnetic resonance imaging showed an approximately 4.5-cm long diameter cystic bone lesion without a septum from the humeral neck to the shaft with T1 low and T2 high signal intensities (Figure 2) . Effusion of the glenohumeral joint and thickening of the rotator interval were also observed. Thinning of the cortex was not apparent by computed tomography (Figure 3) . Laboratory findings were all in the normal range, including a white blood cell count (5400/μl), erythrocyte sedimentation rate (11 mm/hour), and C-reactive protein (0.11 mg/dl).
Culture of the effusion of the glenohumeral joint was negative. Steroid injection into the glenohumeral joint was effective, but limited. pan-capsular release were performed using anterior and posterior portals. Active synovitis and stiffness of the capsule were observed (Figure 4(a) ). After the procedure, normal range of motion was obtained. In the next step, two 1-cm skin incisions and 8-mm drill holes into the lateral wall of the cyst with fluoroscopic guidance were created with meticulous care not to damage the axillary nerve ( Figure 5 ). After insertion of the arthroscope through the holes, the white membranous cyst wall was observed and resected with a shaver until bone marrow was observed (Figure 4(b) ). An arthroscope was introduced to the other drill hole, resection was similarly performed, and sufficient curettage of the inner surface of the cyst was confirmed endoscopically. Finally, an 8-mm cannulated hydroxyapatite pin (Japan Medical Next, Osaka, Japan) was inserted for continuous cannulation (Figure 6(a) ). Histologic analysis showed a fibrous tissue membrane with occasional giant cells, which was coincident with a finding of the solitary bone cyst. After surgery, no remarkable complications were observed, and passive shoulder exercise was allowed the following day. At 1-year after the operation, pain was relieved, and motion was improved to 170˚ in flexion and abduction, 60˚ in external rotation, and to the 10th thoracic vertebra in reported good clinical results with this procedure, of which 38 out of 43 cases achieved bone healing [6] . In this case, we used a cannulated hydroxyapatite pin for continuous decompression of the cyst. Such a pin does not require removal and has osteoconductive properties that may stimulate bone healing [6] . However, there has been no evidence regarding the time required to achieve sufficient structural strength using this technique. In this case, ossification of the cyst was insufficient at one year after the operation. 
Conclusion
We present an adult case of solitary bone cyst of the proximal humerus successfully treated with arthroscope-assisted resection of the bone cyst and insertion of the hydroxyapatite pin for continuous cannulation.
